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Especies de moscas blancas (Hemiptera: Aleyrodidae) sobre 
plantas silvestres y cultivadas en la región hortícola de Rosario, 
Santa Fe, Argentina 


a RESUMEN. Las moscas blancas de importancia económica son 
polífagas y capaces de desarrollarse sobre numerosas plantas cultivadas y 
espontáneas. Registramos las especies de moscas blancas sobre cultivos 
hortícolas y de flores, y sobre las plantas silvestres asociadas. Observamos dos 
especies: Trialeurodes vaporariorum (Westwood) y el complejo Bemisia tabaci 
(Gennadius). 7. vaporariorum fue registrada sobre 24 especies de plantas (11 
familias), 12 y 8 de las cuales son hospedantes nuevos para Argentina y a 
nivel mundial, respectivamente. El complejo B. tabaci fue registrado solo en 
sistemas de producción de flores, sobre 19 especies de plantas (11 familias), 
14 y 7 delas cuales son nuevos hospedantes para Argentina y a nivel mundial, 
respectivamente. Los cultivos G/ycine max (L.) y Chrysanthemum morifolium 
Ramat., las especies silvestres Amaranthus blitum L., Amaranthus quitensis 
Kunth, Conyza bonariensis (L.), Galinsoga parviflora Cav., Sonchus oleraceus 
L. y Wedelia glauca (Ortega) O. Hoffm. ex Hicken fueron hospedantes de 
ambas especies. El único parasitoide registrado fue Eretmocerus californicus 
cercano a corni Haldeman (Hymenoptera: Aphelinidae) sobre T. vaporariorum. 
Este estudio que constituye el primer relevamiento sistemático de plantas 
hospedantes en la región, aporta un mayor conocimiento sobre el rango de 
plantas hospedantes de las moscas blancas en Argentina. 


PALABRAS CLAVE. Bemisia tabaci. Trialeurodes vaporariorum. Plantas 
hospedantes. Cultivos hortícolas. Cultivos de flores. 


H ABSTRACT. Whiteflies of economic importance are polyphagous, 
being able to develop on a large number of cultivated and spontaneous 
plants. We recorded the whitefly species on vegetable and flower crops and 
the wild plants associated, under greenhouse and field conditions, for two 
years. We observed two species: Trialeurodes vaporariorum (Westwood) and 
the Bemisia tabaci complex (Gennadius). 7. vaporariorum was recorded on 
24 plant species (11 families), 12 and 8 of which are new hosts in Argentina 
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and in the world, respectively. The B. tabaci complex was recorded only on 
flower production systems, on 19 plant species (11 families), 14 and 7 of 
which are new hosts in Argentina and in the world, respectively. The crops 
Glycine max (L.) and Chrysanthemum morifolium Ramat., the wild species 
Amaranthus blitum L., Amaranthus quitensis Kunth, Conyza bonariensis 
(L.), Galinsoga parviflora Cav., Sonchus oleraceus L. and Wedelia glauca 
(Ortega) O. Hoffm. ex Hicken were hosts of both species. The only parasitoid 
recorded was £retmocerus californicus near corni Haldeman (Hymenoptera: 
Aphelinidae) from 7. vaporariorum. This study, which is the first systematic 
survey of host plants in the region, intends to provide a better knowledge of 
the range of whiteflies host plants in Argentina. 


KEY WORDS. Bemisia tabaci. Trialeurodes vaporariorum Host plants. 


Vegetable crops. Flower crops. 


INTRODUCTION 


Most of the cultivated area in the Province 
of Santa Fe (Argentina) is occupied by 
extensive crops, mainly soybean. However, 
around the most important cities, these 
crops are being replaced by vegetable and 
flower intensive crops. The intensive crop 
productions occupy 22,000 ha and represent 
around 6% ofthe Gross Agricultural Income. 
The horticultural region of Rosario city (Santa 
Fe) is one of the most important vegetable 
production areas of Argentina, due both to 
the quantity and diversity of its production 
and to the magnitude of its market. The 
intensive productions cover a surface of 
5,462 ha, which include 3,060 ha cultivated 
with about 30 vegetable crops, mostly in 
open fields (Ferratto, 2006). 

The surface cultivated with flowers 
covers 179,31 ha (60.5% of Santa Fe flower 
production area), with 8996 and 1196 of the 
cultivated area under greenhouse and field 
conditions, respectively. They are products of 
high economic value and great economic and 
social impact because of their high demand 
for labor. The most cultivated flower species 
are carnation, chrysanthemum, gypsophila, 
lisianthus and rose (Zuliani et a/., 2007). 

Whiteflies are phytophagous insects with 
several polyphagous pest species which may 
affect the biochemistry, physiology, anatomy 
and development of economically important 
crops, both under greenhouse and in open 
field crop production systems. Whiteflies 
cause damage directly by consuming large 


quantities of phloem sap and inducing 
physiological disorders. They also inflict 
damage indirectly through honeydew 
excretion on the surface of leaves and 
fruits, which serves as a medium for the 
development of sooty mold fungi, reduces 
photosynthesis and stains fruits, increasing 
post-harvest costs. Besides, a few species 
transmit plant viral diseases (Morales & 
Anderson, 2001; Inbar & Gerling, 2008). 

Whiteflies of economic importance are 
polyphagous, being able to colonize and 
develop on a large number of weeds and 
spontaneous plants (Attique et a/, 2003; 
Servín, 2004; Gonsebatt & Lietti, 2008). 
These alternative hosts provide shelter and 
food for whiteflies when their main host 
plant is absent from the field or is not in a 
suitable growth stage for them (Bezerra et a/., 
2004) and serve as a reservoir of whitefly- 
transmitted plant viruses (Rodríguez-Pardina 
et al., 2006). On the other hand, uncultivated 
plants indirectly provide shelter and food 
for natural enemies of whiteflies (Coudriet 
et al., 1986; Naveed et al., 2007; Scotta & 
Bertolaccini, 2007). 

Several whitefly species of economic 
importance and their parasitoids have been 
recorded in Argentina (Tapia, 1970; Mound 
& Halsey, 1978; López & Botto, 1995; 
Helman et al., 1996; Viscarret et al., 2000; 
Remes Lenicov, 2004; Martin & Mound, 
2007), but the information about their host 
plants is limited (Muruaga de L'Argentier et 
al., 1996; Viscarret, unpub.). Moreover, there 
are no detailed surveys of the whitefly species 
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Fig 1. Sampled locations in the horticultural region of Rosario, Santa Fe province, Argentina. 


Rosario F: Flower farm; Rosario H: Vegetable farm 


and their host plants for Santa Fe province or 
the horticultural region of Rosario. A proper 
taxonomic identification of the whitefly 
species and knowledge of the host range 
constitute indispensable basic information 
for effective management strategies. 

The objective of this research was to 
survey the host plant-whitefly relationships 
on vegetable and flower crops and the wild 
plants associated in the horticultural area 
of Rosario and thus contribute to a better 
knowledge of the range of host plants in 
Argentina. 


MATERIAL AND METHODS 


The survey was conducted on vegetable 
and flowering farms located in Rosario, Villa 
Gobernador Gálvez, Pérez, and Arroyo Seco, 
in the horticultural region of Rosario (Santa 
Fe province, Argentina), between February 
2005 and April 2007 (Fig 1). 

We selected three plots from open field 
and three greenhouses from protected 
production systems, close to each other, with 
the same crop and presence of wild plants 
growing within them and at their edges. In 
each sampling date we chose plant species 


with presence of whiteflies. Fifteen plants 
of each species (of both cultivated and 
wild plants) per plot or greenhouse were 
selected at random to collect immature 
stages (nymphs and pupae). Two leaves or 
leaflets, depending on the leaf morphology 
of each plant species, from the middle and 
basal parts of each plant were detached and 
brought to the laboratory in plastic bags. 

The full and empty pupae of the whiteflies 
collected without signs of parasitism were 
used for species identification. This material 
was submerged in alcohol 7096 for one week 
and then mounted in Faure's or Hoyer's 
solution on a glass microscope slide. Species 
identification was carried out under a light 
compound microscope, following the key 
and work of Martin (1987). 

The leaves or leaflets with whitefly pupae 
which showed signsof parasitism were placed 
in Petri dishes with a humidified cotton in a 
controlled environmentat 25 + 1?C, 70 +10% 
relative humidity and under a photoperiod of 
14:10 light:dark and observed twice a week 
in order to record parasitoid emergence. The 
adult parasitoids were stored in vials with 
alcohol 7096 and sent to Dra. Silvia López, 
Insectario de Investigaciones para Lucha 
Biológica (IILB), IMYZA, INTA Castelar 
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Table I. Host plants of Trialeurodes vaporariorum (Westwood) recorded from vegetable farms. 
Horticultural region of Rosario (Santa Fe province, Argentina). 





























Crop 
Family/Plant species Origin ? system — Location? Sampling date 
(2) 
Amaranthaceae 
Amaranthus quitensis Kunth 9 N O Rosario 23 March, 2006 
Asteraceae 
Conyza bonariensis (L.) Cronquist ^ > N G ViGoGa 29 June, 2005 
Galinsoga parviflora Cav N G ArSe 22 Sept., 2006 
Sonchus oleraceus L. Nz G ViGoGa 1 March, 2005 
O Rosario 9 March, 2005 
G ViGoGa 29 June, 2005 
G ViGoGa 27 July, 2005 
G ViGoGa 6 October, 2005 
O Rosario 23 March, 2006 
G ViGoGa 6 April, 2006 
G  ArSe 22 Sept., 2006 
Apiaceae 
Apium graveolens L. var dulce Pers. “ G ViGoGa 1 March, 2005 
G ViGoGa 13 October, 2005 
G ViGoGa 6 April, 2006 
Cucurbitaceae i 
Cucumis sativus L. O Rosario 29 Dec., 2005 
Cucurbita maxima var. zapallito (Carr.) O Rosario 12 Dec., 2005 
Millán O Rosario 29 Dec., 2005 
Cucurbita pepo L. var. medullosa Alef. O Rosario 12 Dec., 2005 
O Rosario 23 March, 2006 
Euphorbiaceae 
Euphorbia hirta L. ® N G ArSe 18 Dec., 2006 
Fabaceae 
Phaseolus vulgaris L. G ViGoGa 6 October, 2005 
O Rosario 22 Dec., 2005 
Lamiaceae 
Lamium amplexicaule L. “5 Nz G ArSe 18 Dec., 2006 
Malvaceae 
Anoda cristata (L.) Schtdl. var N 


brachyantha (Rchb.) Hochr. 4 5 G ArSe 18 Dec., 2006 
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Solanaceae 
Datura ferox L. Nz O Rosario 23 March, 2006 
Solanum lycopersicum L. G ViGoGa 10 Febr., 2005 
G ViGoGa 1 March, 2005 
G ViGoGa 27 July, 2005 
G ViGoGa 6 October, 2005 
O Rosario 22 Dec., 2005 
O Rosario 29 Dec., 2005 
G ViGoGa 9 Feb., 2006 
G  ArSe 22 Sept., 2006 
Solanum melongena L var. esculentum O Rosario 9 March, 2005 
O Rosario 22 Dec., 2005 
Urticaceae 
Urtica urens L. “> Nz G ViGoGa 29 June, 2005 
G ViGoGa 27 July, 2005 
G ViGoGa 13 October, 2005 
G ViGoGa 6 April, 2006 





® Origin of wild plants: N, Native; Nz, Naturalized. ® Crop system: G, Greenhouse; O, Outdoors. ® Location: 
ViGoGa, Villa Gobernador Gálvez; ArSe, Arroyo Seco. ® New records for Argentina. ?' New world records. 


(Buenos Aires, Argentina), for identification. 
Voucher specimens of parasitoids were kept 
at the collection of the IILB whereas whiteflies 
were kept at the entomological collection, 
Facultad de Ciencias Agrarias, University of 
Rosario. 


RESULTS 


During our study period (February 
2005 - April 2007) at four localities in the 
horticultural region of Rosario, we observed 
immature and adult whiteflies on a total of 
35 plant species (14 cultivated and 21 wild 
species) from 18 plant families. Among the 
21 wild species, 12 were native and 9 were 
naturalized in the region. We accomplished 
89 host  plant-whitefly relationships 
observations; five plant species, Sonchus 
oleraceus L. (1696), Amaranthus quitensis 
Kunth (10%), Solanum lycopersicum L. (9%), 
Conyza bonariensis (L.) Cronquist (5%) and 
Urtica urens L. (5%), included almost half 
of the whole number of observations. On 
flower production systems we recorded two 
whitefly species: the “greenhouse whitefly”, 
Trialeurodes vaporariorum (Westwood), and 
the "tobacco whitefly”, the Bemisia tabaci 
complex (Gennadius); while on vegetable 


production systems, we only observed 7. 
vaporariorum (Tables | and II). 

T. vaporariorumwas recorded on 24 plant 
species, belonging to 11 families. Among 
these, 12 plant species were new hosts 
in Argentina (Tables | and Il). Out of these 
records, we also recorded the occurrence of 
immature and adults of 7. vaporariorum in 
experimental crops of sunflower (Heliantus 
annuus L.) (September, 2005) and soybean 
(Glycine max (L.) Merrill) (March, 2005) 
under greenhouse conditions at Campo 
Villarino, Facultad de Ciencias Agrarias, 
University of Rosario. 

T. vaporariorum was the only whitefly 
species observed both on protected and field 
vegetable production systems during the 
first year of sampling. However, in Rosario 
locality, the B. tabaci complex was also 
recorded from February 2006 on £ustoma 
grandiflorum Raf and the uncultivated plants 
associated. The B. tabaci complex was 
observed on 19 plant species belonging to 
11 families. Among these, 14 plant species 
were new hosts in Argentina (Table II). We 
also recorded immature and adults of the 
B. tabaci complex on soybean near flower 
crops in February 2006. 

Both whitefly species were simultaneously 
recorded on Chrysanthemum morifolium 
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Table Il. Host plants of whiteflies recorded from flowering farms under greenhouse conditions. 
Horticultural region of Rosario (Santa Fe province, Argentina). 








Origin 


























Family/Plant species ig Whitefly species Location Sampling date 
Amaranthaceae 
Amaranthus blitum L. À B. tabaci ? Rosario 26 May, 2006 
Pérez 21 March, 2007 
T. vaporariorum *.9 Pérez 15 March, 2007 
O a 20. ^N a apaa, Rosario 26 May, 2006 
Amaranthus quitensis Kunth B. tabaci Pérez 21 March, 2007 
Rosario 17 April, 2007 
T. vaporariorum*.% Rosario 15 March, 2007 
Asteraceae 
Conyza bonariensis (L.) N B. tabaci ? Rosario 18 May, 2006 
Cronquist 26 May, 2006 
17 April, 2007 
Conyza canadensis (L.) Nz B. tabaci) Rosario 18 May, 2006 
Cronquist 26 May, 2006 
CHG SAN ROO B. tabaci Rosario 17 April, 2007 
Ramat. : 
T. vaporariorum 
Galinsoga parviflora Cav. N B. tabaci Pérez 21 March, 2007 
T. vaporariorum ? Rosario 17 April, 2007 
Gerbera jasmesonii Bolus T. vaporariorum Rosario 21 Feb., 2006 
Rosario 16 Feb., 2006 
Sonchus oleraceus L. Nz B. tabaci 26 May, 2006 
Pérez 21 March, 2007 
19 April, 2007 
T. vaporariorum Pérez 15 March, 2007 
N B. tabaci & 9 Pérez 21 n 2007 
Wedelia glauca (Ortega) O. Rosario 17 April, 2007 
Hoffm. ex Hicken B. tabaci 9 
T. vaporariorum ^? Pérez 19 April, 2007 
Brassicaceae ; ; 
Rapistrum rugosum (L.) Smith DE B. tabaci œ? Rosario: Té Apnl 2007 
Cariophyllaceae 
Gypsophila paniculata L. var. B. tabaci 0.2 Pérez 19 April, 2007 
paniculata 
Chenopodiaceae 
Chenopodium album L. Nz B. tabaci Pérez 21 March, 2007 
Commelinaceae 
Commelina erecta L. Nz B. tabaci œ» Rosario 17 April, 2007 
Convolvulaceae 
Convolvulus arvensis L. Nz B. tabaci ? Rosario 26 May, 2006 
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; 0,3) ; 
Dichondra micracalyx Meisn. N B. tabaci Rosario 26 May, 2006 
N 
iponiges PE (LJ Roth B. tabaci Pérez 19 April, 2007 
Hicken 
M UEM Raf Rosario 16 Feb., 2006 
8 B. tabaci ^. 9 18 May, 2006 
Pérez 21 March, 2007 
Lamiaceae 
Lamium amplexicaule L. Nz T. vaporariorum®® Pérez 19 April, 2007 
Malvaceae 
Sida rhombifolia L. N B. tabaci ? Pérez 19 April, 2007 
Rosaceae 
Rosa sp. T. vaporariorum ® Pérez 15 March, 2007 
Solanaceae 
Physalis viscosa L. N T. vaporariorum ®:») Pérez 15 March, 2007 
Verbenaceae 
Verbena bonariensis L. N B. tabaci ? Pérez 19 April, 2007 








(Origin of wild plants: N, Native; Nz, Naturalized. ? New records for Argentina. ?' New world records. 


Ramat and the wild plant Wedelia glauca 
(Ortega) O. Hoffm. ex Hicken, associated 
with gypsophila crops. Among these records, 
eight plant species were hosts of both species 
in the region: the crop C. max, and the wild 
species Amaranthus blitum L., A. quitensis, 
C. bonariensis, Galinsoga parviflora Cav. 
and S. oleraceus (Tables | and II). 

Only adult whiteflies were found on 
lettuce (Lactuca sativa L. var. mantecosa) and 
broccoli (Brassica oleraceae L. var. botrytis 
subvar. cymosa) crops. 

The plant families Asteraceae (seven 
species), Solanaceae (four species) and 
Cucurbitaceae (three species) included 58.3% 
of all 7. vaporariorum host plant species 
recorded. The plant families Amaranthaceae 
(two species), Asteraceae (six species) and 
Convolvulaceae (three species) included 
57.9% of all B. tabaci complex host plant 
species recorded. 

The only parasitoid species observed 
was Eretmocerus californicus, near corni 
Haldeman (Hymenoptera: Aphelinidae), 
which emerged from pupae of T. vaporariorum 
on celery (04/27/05) and tomato (10/06/05) 


protected crops, and on the wild plants 
U. urens (06/29/05) and C. bonariensis 
(10/06/05) associated with protected 
lettuce and tomato crops, respectively, at 
Villa Gobernador Galvez. It was recorded 
in four times out of 89 host plant-whitefly 
relationships observations. 


DISCUSSION 


There are 12 species of whiteflies 
recorded in Argentina: three belonging to 
the Aleurodicinae family and nine to the 
Aleyrodinae subfamily. Among these, only 
the B. tabaci complex and 7. vaporariorum 
have the most extensive list of hosts. In 
Argentina, the B. tabaci complex has been 
recorded on 30 plant species (14 botanical 
families), whereas 7. vaporariorum has been 
recorded on 25 plant species (10 botanical 
families) (Tapia, 1970; Mound & Halsey, 
1978; Muruaga de L'Argentier et a/., 1996; 
Viscarret et al, 2000; Martin € Mound, 
2007). The horticultural region of Rosario 
is characterized by a diversity of vegetable 
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and flower crops, predominantly annual 
and broadleaf herbaceous plants, which are 
preferably colonized by these polyphagous 
species. 

Among the 24 plant species recorded for 
T. vaporariorum in the present survey, 12 
were new hosts in Argentina: the crops Apium 
graveolens L. var. dulce Pers. and Rosa sp., 
and the wild plants A. blitum, A. quitensis, 
Anoda cristata (L.) Schtdl. var brachyantha 
(Rchb.) Hochr, C. bonariensis, Euphorbia 
hirta L., G. parviflora, Lamium amplexicaule 
L., Physalis viscosa L., U. urens and W. 
glauca (Muruaga de L'Argentier et a/., 1996; 
Remes Lenicov, 2004; Viscarret et a/., 2000; 
Scotta & Bertolaccini, 2007). Among those 
new plant species for Argentina, eight had 
not been previously reported as hosts in the 
world's whitefly catalogs available (Mound & 
Halsey, 1978; Vázquez, 2004; Evans, 2008; 
Martin & Mound, 2007). 

Among the 19 plant species recorded in 
the present study, 14 were new hosts for the 
B. tabaci complex in Argentina: the crop E. 
grandiflorum and the wild flora associated 
A. blitum, C. bonariensis, C. canadensis, 
Convolvulus arvensis L., Dichondra 
microcalyx Meisn., G. parviflora and W. 
glauca, the crop Gypsophila paniculata L. 
var. paniculata and the wild plants associated, 
Sida rhombifolia L. and Verbena bonariensis 
L., and the crop C. morifolium and the 
uncultivated plants associated Commelina 
erecta L. and Rapistrum rugosum (L.) Smith 
(Muruaga de L'Argentier et a/., 1996; Remes 
Lenicov, 2004; Viscarret et a/., 2000). Among 
those plant species cited above as new hosts 
for Argentina, seven had not been previously 
reported as hosts in the world's whitefly 
catalogs available (Mound & Halsey, 1978; 
Greathead, 1986; McKenzie et a/, 2003, 
Vázquez, 2004; Martin & Mound, 2007; 
Evans, 2008). 

In February 2006, the B. tabaci complex 
was recorded for the first time in Santa Fe 
Province (in Rosario) on £. grandiflorum and 
the wild plants associated (Gonsebatt & Lietti, 
2006). This species was not found in any 
horticultural crop during this study and was 
localized only on flower crops and the wild 
plants associated. This species could have 


been introduced, at least in this flowering 
farm, by means of the lisianthus plantings 
brought from the horticultural region of La 
Plata, Buenos Aires. Interestingly, the global 
spread of B. tabaci biotype B is linked to 
trade in ornamentals (De Barro et a/., 2011). 

Both whitefly species were simultaneous- 
ly recorded on C. morifolium and the wild 
plant W. glauca, associated with gypsophila 
crops. Therefore, both whitefly species 
coexist in the region; the output of this 
interspecific competition may be influenced 
by the host plants and the temperature 
regimes (Drost et a/., 1998; Inbar & Gerling, 
2008). 

More than 50% of 7. vaporariorum host 
plant species recorded belonged to the 
botanical families Asteraceae, Solanaceae 
and Cucurbitaceae. In the world's catalog 
of Mound & Halsey (1978), these families 
are also cited as the most numerous. Other 
researches include Malvaceae and Fabaceae 
as important host families of 7. vaporariorum 
(Roditakis, 1990; Vázquez, 2004). More 
than 50% of the plant species surveyed as 
hosts of the B. tabaci complex belonged 
to the botanical families Asteraceae, 
Convolvulaceae and Amaranthaceae. 
Greathead (1986) and Vázquez (2004) also 
included Fabaceae, Malvaceae, Solanaceae 
and Euphorbiaceae and Cucurbitaceae as 
frequent groups. 

The dataofthe collection sites in Argentina 
demonstrates that the distribution area of 
B. tabaci has expanded southward from its 
earliest location in the northwestern region 
of the country on wild plants and several 
crops as cotton, soybean and beans in open 
fields (Peterlin & Helman, 1995; Muruaga de 
L'Argentier et al., 1996; Viscarret, unpub.). 
Viscarret (unpub.) has observed the B. tabaci 
complex on vegetable, flowers and aromatics 
species at locations south of Rosario in 
Buenos Aires province. During the 1990s, T. 
vaporariorum was the only whitefly species 
on vegetable crops in the horticultural region 
of Bella Vista (Corrientes, northeastern 
Argentina) and La Plata (Buenos Aires), being 
more detrimental on tomato. The B. tabaci 
complex has been observed since 2001 and 
2004 on pepper and tomato crops in the 
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horticultural areas of Bella Vista and La Plata, 
respectively. Although pepper was the crop 
mostly attacked by this species, symptoms 
of ripening disorders of fruits similar to those 
caused by the biotype B have been observed 
on tomato (Cáceres, 2004; Polack, 2005). 

B.tabaciiscurrently considered a complex 
of well-defined high-level genetically 
discernible groups containing morphological 
indistinguishable species, which include 
populations assigned to different biotypes 
or host races on the basis of measurable 
differences in biological and behavioral 
traits and biochemical profiles (De Barro 
et al., 2011). The development of biotypes 
has allowed the colonization of areas with 
different environmental characteristics than 
the traditionally inhabited by the B. tabaci 
complex (tropical, subtropical and fringe 
temperate regions where winters are mild 
enough to permit year-round survival). In 
Argentina, there are reportsonthe presence of 
the introduced B biotype, the BR biotype and 
an indigenous or ‘local’ B. tabaci haplotype 
(AGR1, AGR2/3) (Truol et al., 2003; Viscarret 
et al., 2003; Cáceres, 2004; Alemandri & 
Truol, 2009). The presence of begomoviruses 
in samples from the north of Argentina on 
tomato, soybean, beans and wild plants has 
also been recorded (Rodríguez-Pardina et 
al., 2006). 

The dispersal of the B. tabaci complex in 
Argentina and, particularly, its occurrence 
in the horticultural region of Rosario could 
have also been promoted by the increasing 
cultivated surface of a suitable reproductive 
host crop as soybean. In Latin America, 
the drastic change in traditional cropping 
systems to non-traditional cash and export 
crops, such as cotton, soybean and several 
vegetables, together with cultivation of 
genetically uniform crop varieties and year- 
round production practices, are among the 
most important factors that have contributed 
to the recent B. tabaci complex outbreaks 
and subsequent virus epidemics (Morales 
& Anderson, 2001). Adult whiteflies 
exhibit passive wind dispersal and active 
migratory flight behavior over both short 
and long distances; humans also transport 
immature and adult stages on plants (Byrne, 


1999). Flower and vegetable crops have 
been substituted by soybean crops in the 
horticultural region of Rosario since 2002 
because of the monetary devaluation and 
the increase in the input costs (Zuliani et. 
al., 2007). We observed few immature and 
adult individuals of the B. tabaci complex 
on soybean crops near flower crops in the 
horticultural area of Rosario in February 
2006. Moreover, the B. tabaci complex was 
recorded on soybean crops in the 2005/2006 
production campaign in the province of Entre 
Ríos and in the south of Santa Fe (Molinari et 
al., 2007). Therefore, soybean crops could 
impact on the population dynamics of this 
species, offering a large quantity of food 
during spring and summer and influencing 
on the vegetable crops and flowers in the 
area. However, reciprocally, the year-round 
production of vegetables and flowers under 
greenhouse and field conditions could 
maintain the populations of whiteflies when 
soybean crops are absent. Although B. tabaci 
is highly polyphagous, certain host plants 
affect the rate and success of development 
(Drost et al., 1998). Soybean has relatively 
less importance as reproductive host of 
B. tabaci than cotton or vegetable crops 
(Anderson et a/., 2005). 

Vegetable growers regard weeds as 
a detrimental factor for the crops and 
they should be eradicated manually or 
mechanically simultaneously with other 
management activities in the farm, being 
scarce the use of herbicides. However, they 
are interested in the control of weeds that 
emerge with the crop or during the cycle of 
the crop, but do not give attention to weeds 
or spontaneous plants that grow by the 
harvest time of the crop or during the fallow 
period. Moreover, uncultivated plants that 
grow at the edges of fields, greenhouses and 
trails, fence lines and in channels and ditches 
for irrigation are not under a permanent 
control strategy (Portela, 2008). Whiteflies 
are multivoltine and polyphagous and can 
survive and develop on a wide variety of 
alternative plant species in the absence 
of the main commercial crops. The adults 
reproduce continually throughout the year 
by moving sequentially among various crops 
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and non-commercial host plants (Coudriet ef 
al., 1986; Servín, 2004; Naveed et a/., 2007). 
However, the contribution of wild species 
to the maintenance of whitefly populations 
dependson the quality ofthese plants as hosts, 
the plant life cycle itself and their abundance 
and distribution in the agroecosystem, among 
other factors (Coudriet et a/., 1986; Calvitti & 
Remotti, 1998; Attique et a/., 2003; Bezerra 
et al., 2004; Servín, 2004). The spontaneous 
plant species S. oleraceus, A. quitensis, C. 
bonariensis and U. urens, which are very 
common weeds in vegetable and flower 
production systems in the horticultural 
region of Rosario, were found in 64%, 68%, 
14% and 36%, respectively, of the fields 
and greenhouses surveyed during this study 
(Gonsebatt & Lietti, 2008). There are several 
studies worldwide about the host suitability 
of some uncultivated plant species, their 
role as reservoirs for natural enemies and 
their contribution to the seasonal population 
dynamics of whiteflies (Coudriet et a/., 1986; 
Roditakis, 1990; Calvitti & Remotti, 1998; 
Attique et al., 2003; Servín, 2004; Naveed et 
al., 2007; Scotta & Bertolaccini, 2007). 

S. oleraceus has been highly attractive 
to 7. vaporariorum and Bemisia argentifolii 
(Bellows & Perring) adultsin laboratory choice 
tests (Roditakis, 1990; Calvitti & Remotti, 
1998) and maintains high populations of 
B. argentifolii throughout the year around 
vegetable farms in Baja California, Mexico 
(Servín, 2004). Conversely, this species is 
much appreciated in extensive crops in 
Argentina because it is colonized by non-pest 
aphids which provide food for coccinellids, 
chrysopids and syrphids early in the season 
(Salto et al., 1993; Salto €: Luiselli, 2004). 
Scotta & Bertolaccini (2007) recorded the 
parasitoids Eretmocerus spp. attacking T. 
vaporariorum on this uncultivated plant in 
the horticultural region of Santa Fe. Hence, 
the benefits for the agricultural production 
of particular crop-arthropod-weeds 
relationships are agroecosystem-specific. 

The only parasitoid species observed 
was Eretmocerus californicus, near corni 
Haldeman (Hymenoptera: Aphelinidae), 
which emerged from pupae of 7. 
vaporariorum. This species has also been 


previously recorded on protected tomato and 
mint in Buenos Aires (Argentina) (Lopez & 
Evans, 2008). Other known 7. vaporariorum 
parasitoids recorded in Argentina are, 
Eretmocerus corni Haldeman, Er. paulistus 
Hempel, Encarsia lycopersici De Santis, En. 
porteri (Mercet) and En. formosa Gahan, on 
protected tomato crops with regular pesticide 
applications (Lopez & Botto, 1995; Viscarret 
et al., 2000, Scotta et al., 2006; Castresana 
& Paz, 2007). T. vaporariorum has been 
observed to be parasitized by Encarsia spp. 
and £retmocerus spp. on Conyza bonariensis 
and Urtica urens, respectively, at vegetable 
farms in the horticultural region of Santa Fe 
(Scotta & Bertolaccini, 2007). We surveyed 
commercial crops with regular non-selective 
insecticide applications that could affect the 
development of parasitoids and thus explain 
their scarce presence during this study. 


CONCLUSIONS 


1. This study is the first systematic survey 
of host plants in the region and expands the 
host range of T. vaporariorum and the B. 
tabaci complex in Argentina. 

2. We recorded uncultivated plants with 
spring-summer and autumn-winter growing 
life cycles as hosts of whiteflies in both 
production systems, in open fields and under 
greenhouses that offer a continuous source 
of food and ensure the presence of these 
species throughout the year in the region. 

3. However, some wild plants also 
allowed the survival of a parasitoid of 
whiteflies in crop production systems with 
regular spraying of insecticides. 

4. This study provides a better knowledge 
on the role of uncultivated plants as hosts for 
whiteflies and as reservoirs of parasitoids in 
a vegetable and flower agroecosystem with 
regular applications of insecticides. 
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